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Abstract: Leaf area index (LAI) corresponds to one half the total green leaf area per unit horizontal ground surface area. It is one of the essential climate variables identified by the Global Climate Observing System (GCOS). Field LAI measurements are a critical component for the validation of global moderate resolution LAI products, especially for the under-represented ecosystem, such as the paddy rice fields. The objectives of the current study are two folds: (1) to build an in situ LAI database for paddy rice fields using different field measurement tools, and (2) to validate the moderate MODIS and GEOV1 LAI products for rice fields with LAI data estimated from the high resolution Landsat ETM+ and OLI imagery. For the first objective, a field campaign was carried out to take continuous LAI measurements over paddy rice fields in NE China in 2012 and 2013. Three indirect optical measurements methods, Digital Hemispherical Photography (DHP), LAI-2200, and AccuPAR were compared with the destructive sampling methods. The plant area index (PAI) measured by optical instruments and destructive method show a similar seasonal trend. The Downward DHP LAI is most close to the destructive LAI, while AccuPAR tends to underestimate the destructive LAI. Among optical instruments, the agreement is best for AccuPAR and LAI2200 (R2 = 0.80) and worst between downward and upward DHPs (R2 = 0.08). For the second objective, the moderate resolution LAI products (1 km) from MODIS (MCD15A2 C5) and GEOV1 are evaluated in same study area. High resolution LAI (30 m) was estimated using a neural network method from the Landsat 7 ETM+ and Land 8 OLI sensors. The high resolution LAI was first evaluated with the field measured LAI data. The evaluation of the MODIS and GEOV1 LAIs was performed by comparing with the up-scaled ETM+ and OLI LAI estimations. This results show good agreement in regard to the homogeneous rice fields. This study is part of an ongoing effort to validate global moderate resolution LAI products.
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